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Sea cucumbers as a large group of marine invertebrates have traditionally been demanded as a food with high nutritional 
value and for medicinal aims in Asia and the Middle East for many years. To identify and compare sea cucumber species in 
the tidal rocky northern coast of the Persian Gulf, samples were collected from six stations in the four seasons. Based on the 
results of morphological and microscopic aspects, two sea cucumber species were identified including, Holothuria parva 
and Holothuria arenicola from Holothuriidea, Echinodermata. Comparison based on the calcareous structures (spicules or 
calcareous ossicles), is an important key in the identification, as it displays obvious differences between both species. The 
most common type of spicule of H. parva was various forms of rod shape, and for H. arenicola was related to Buttony 
spicules. Overall, our results indicated that skeletal microscopic structure can be used in the taxonomy of sea cucumbers, 
and also established the important role of calcareous spicules as an identification key to distinguish sea cucumber species.  
[Keywords: Calcareous Spicules; Holothuroidea; Persian Gulf; Sea Cucumber] 
 
Introduction 
Sea cucumbers have been used as a food and for 
various medicinal purposes such as inflammatory 
conditions in Asia (especially in East Asia, such as 
China, Japan, and South Korea) and the Middle East 
for many years1-4. Sea cucumbers have a soft-fleshy 
body with elongated body that have been used to 
identify 1400 species4,5. Although, usually found in 
different environments and different depths, from 
tropical to polar areas, their highest diversity is 
observed in shallow tropical waters and coral reefs6-8. 
This aquatic animals are often deposit and suspension 
feeder as benthic nutrient recyclers feed large 
volumes of benthic sediments, and assimilate fungal, 
bacterial and detrital organic matter (OM)4,9-13. Due to 
the various uses, there is an increase in their catch 
which affect other marine benthic communities, thus 
playing an important role in marine ecosystems14-17. 
Sea cucumbers are different in terms of 
morphology, medicinal and cultural use, and therefore 
accurate identification of their species is necessary to 
study about them8. Principally, sea cucumber’s 
taxonomy is based on morphological characteristics, 
composition and microscopic shape of their 
calcareous structures. These organisms eat sand and 
rubble, hence carbonate and calcium carbonate are 
absorbed through the digestion tract and digestive 
processes18. Reduction and conversion of calcareous 
skeleton to microscopic spicules in sea cucumbers is a 
specific feature which were used for their 
identification19,20. 
Considering, few studies conducted are carried out 
in the Persian Gulf, thus more monitoring will be 
needed for better understanding of these animals. 
Because of variety and high biodiversity of the 
Iranian shores of the Persian Gulf, more new species 
will be identified. The important goal of this study 
was to identify rocky shores sea cucumber species in 
the northern coast of the Persian Gulf and compare 
their internal skeletal structure. 
 
Material and Methods 
 
Physiochemical factors 
Four physiochemical parameters including 
temperature (°C), salinity (ppt), dissolved oxygen 
(DO mg/l) and pH were assessed during the four 
season viz. spring, summer, fall and winter, using 
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digital multimeter model SP701. Measurement of 
these parameters were done in three replicates at  
each station. 
 
Sea cucumbers identification 
Specimens of the sea cucumbers were collected at 
all seasons in intertidal rocky shores of the Persian 
Gulf. Due to vast area of the Persian Gulf, six stations 
were selected and examined and in each station 3 
transects were identified perpendicular to the coast, 
covering all tidal zone (Table 1 and Fig. 1). Transects 
position was determined using GPS devices. 
Sampling was carried out in the highest tidal range 
and during lowest tide. Use of quadrate is one of the 
methods for counting individuals in biological 
communities. For investigation on sea cucumbers, this 
method has been used in many studies21-23. In this 
research, specimen collection on each transect was 
performed by quadrat 10×20 m2;24. 
Due to the different tidal zone in each station, the 
extent and number of quadrats were considered as the 
sampling criteria in our designed sampling protocol. 
For anesthesia, specimens were placed in a tank 
containing 10 liters sea water with 5-10 g of MgCl2. 
After about 5-10 minutes, sea cucumbers body weight 
and body length were measured with an accuracy of 
0.01 g and 1 mm, respectively. The samples were 
fixed in 10 % formalin and labeled for reducing the 
error5. For identifying species, tissue was dissected 
(0/5×0/5 cm) from different parts (anterior, ventral, 
dorsal, anus and tentacles) of each specimen and its 
spicules were extracted25,26. For tissue digestion and 
extraction, spicules was used in sodium hypochlorite 
(10 %). The photo of spicules were taken using light 
microscope (magnification ×100). Samples were 
indentified using identification keys9,27. Frequency, 
distribution and density are three ecological factors 
which were evaluated for these species.  
 
Morphometric characteristics (Length-weight) 
Weight-Length data as two morphometric 
characteristic were collected. The specimen were 
using a digital scale to an accuracy of 0.01 g and 
measured with a precision of 0.01 cm weighed for 
their total length. 
 
Results 
 
Physiochemical factors 
Temperature, salinity, DO and pH as four 
environmental parameters were measured. The 
average temperature values measured in seasons 
spring, summer, fall and winter were 32.60 ± 2.32 °C, 
37.13 ± 1.98 °C, 27.45 ± 2.00 °C and 25.76 ± 2.41 °C, 
respectively. There was significant differences for 
temperature in different seasons (Kruskal-Wallis,  
P <0.05). Maximum and minimum temperature were 
detected in summer and winter with values 39.40 ± 
0.17 °C and 21.60 ± 0.19 °C, respectively.  
The average salinity amounts were measured in 
different seasons as 42.68 ± 0.10 ppt (spring), 44.48 ± 
0.17 ppt (summer), 41.32 ± 0.15 ppt (fall) and 42.03 ± 
0.09 ppt (winter). Kruskal-Wallis test show 
significant differences for salinity among 4 seasons (P 
<0.05). The highest salinity values were observed in 
spring (45.72 ± 0.16 ppt) and lowest in summer 
(39.82 ± 0.16 ppt). 
The highest and lowest DO were recorded in winter 
(13.78 ± 0.16 mg/l) and summer (5.88 ± 0.16 mg/l), 
respectively. The mean DO values in four season 
spring (10.73 ± 2.09), summer (9.57 ± 2.93), fall 
(11.30 ± 1.69) and winter (11.51 ± 1.09) were 
calculated, which detected significant differences 
between different seasons (Kruskal-Wallis, P <0.05). 
Maximum and minimum pH were recorded in 
Nayband bay (8.99 - winter) and Bushehr (8.19 - 
summer), respectively. Mean pH for 4 seasons was 
estimated as 8.52 ± 0.18 (spring), 8.44 ± 0.17 
Fig. 1 — Geographical position and the location of sampling 
stations in the northern coast of Persian Gulf. 
 
Table 1 — The geographic coordinates of sampling stations in 
the rocky shores of Persian Gulf. 
Stations Longitude Latitude 
1- Deilam Port 50º 19' 28.32" E 29º 44' 10.80" N 
2- Bushehr 50º 51' 12.88" E 28º 51' 25.58" N 
3- Dayer Port 51º 54' 11.46" E 27º 49' 56.88" N 
4- Nayband Bay 52º 37' 25.72" E 27º 24' 6.16" N 
5- Bostaneh Port 54º 64' 87.43" E 26º 52' 95.65" N 
6- Lengeh Port 54º 90' 14.28" E 26º 57' 50.18" N 
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minimum and maximum length for H. arenicola were 
4.10 and 20.10 cm, and minimum and maximum 
weight were 2.60 and 113.68 g, respectively. 
Generally, Mann-Whitney test don’t show significant 
differences for length between H. parva and  
H. arenicola, while it revealed significant difference 
for their weight (P < 0.05). The Figures 3 and 4, 
respectively showed length-weight relationships for 
two species investigated, H. parva and H. arenicola. 
Based on the obtained results, both species had 
negative allometries (b < 3). 
 
Discussion 
Both species observed in the study area, belong to 
the order Aspidochirotida and family Holothuroidea. 
Relative abundance of H. parva was much more than 
that of H. arenicola. According to Heding28, H. parva 
has a stable and favorable stock in the study area. 
Characters such as bed type, light intensity, energy 
levels, food availability, salinity fluctuations, 
presence of predators and conspecific adults were the 
major factors and variables which affected the 
distribution of sea cucumbers28. Additionally, high 
mortality rate of sea cucumbers during the initial 
establishment is also considered as another factor 
affecting the presence of sea cucumbers. 
Generally, in terms of appearance and morphology, 
specific differences in calcareous spicules of different 
body parts in two species of sea cucumber can be 
seen. There are different methods for identification of 
sea cucumber species including molecular 
phylogeny29-31, morphology of species32-34, and 
spicules and skeletal characteristics31-33. All these 
methods are useful for identification in the most 
cases. Investigations on fresh samples as compared to 
fixed samples, did not show any specific structural 
changes in the structure of spicules. The highest 
frequency and distribution of spicules in H. arenicola 
were related to Mensal, Buttony and Barbed, 
respectively. While, the most abundant spicules in all 
body parts of H. parva was Barbed wire rod, and any 
mensal spicules were not observed. 
 
Conclusion 
Accordingly, in addition to the appearance and 
morphological characteristics of these sea cucumbers, 
the identification can also be done on the basis of 
their Bone structures (calcareous ossicles); because 
both species in all sections investigated represented 
considerable difference in spicules type and shape. 
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